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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base station mode in which the control frame (henceforth FH control frame) for 
synchronizing hopping actuation of a transceiver frequency is published periodically, It consists 
of two or more radio communication equipments with two modes of operation with the slave 
station mode in which hopping actuation of a frequency is performed synchronizing with FH 
control frame which other stations used as a key station generated. A means for each above- 
mentioned radio communication equipment to memorize the condition identifier which shows the 
relation between a local station and a base station, When FH control frame from an other station 
is received, it responds to the relation between the condition identifier of a local station, and the 
master station of the above-mentioned FH control frame. When it has a control means for 
choosing the mode of operation of one of the above and two working radio communication 
equipments approach grasp mutually in base station mode, The radio communications system 
characterized by making it the mode of operation of one equipment change to the slave station 
mode in which frequency hopping is performed synchronizing with the equipment of another side. 

[Claim 2] The communication device of the 1st sort in which said two or more radio 
communication equipments have a high priority about modification of a mode of operation in a 
radio communications system according to claim 1, It consists of a communication device with a 
low priority of the 2nd sort. The communication device of the 1st above-mentioned sort 
Actuation in base station mode is continued regardless of the priority of the master station of 
FH control frame received from the other station. The communication device of the 2nd above- 
mentioned sort When the condition identifier of a local station shows that oneself is in a base 
station mode condition, or that it is in the slave station condition of making other radio 
communication equipments working as a base station into a key station, The radio 
communications system according to claim 1 characterized by changing a mode of operation to 
slave station mode when FH control frame which makes a master station the communication 
device of the 1 st above-mentioned sort is received. 

[Claim 3] The radio communications system according to claim 2 characterized by being the 
fixed base station where said communication device of the 1st sort was connected to the 
network, and said communication device of the 2nd sort being a migration terminal. 
[Claim 4] When operating in a means and base station mode for said each radio communication 
equipment to memorize a control information identifier to show the affiliation relation on control, 
It has a means for adding the above-mentioned control information identifier to FH control 
frame. When FH control frame from an other station is received, said control means checks the 
relation between the control information identifier memorized by the local station, and the 
control information identifier which received from the above-mentioned FH control frame. It is a 
radio communications system given in any of claim 1 characterized by repealing the above- 
mentioned FH control frame about the change of said mode of operation when there are these 
[ no ] in predetermined correspondence relation - claim 3 they are. 

[Claim 5] Said two or more radio communication equipments consist of at least one fixed base 
station connected with two or more migration terminals in the network. The above-mentioned 
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fixed base station and each migration terminal have a means for memorizing a frequency-hopping 
pattern, respectively. Each above-mentioned migration terminal checks the receive state of a 
communication link frame, changing received frequency one after another. It has a means for 
detecting synchronous frequency. Each working migration terminal and a working fixed base 
station in base station mode According to the above-mentioned frequency-hopping pattern, 
change the carrier frequency of each communication link frame and FH control frame a 
predetermined period, and each migration terminal synchronizes with reception of FH control 
frame, after detecting synchronous frequency with the above-mentioned detection means. The 
radio communications system according to claim 1 characterized by changing received frequency 
according to the above-mentioned frequency-hopping pattern. 

[Claim 6] The means for memorizing the condition identifier which is the mobile radio terminal 
unit which constitutes one station in the radio communications system of a frequency-hopping 
method, and shows the relation between a local station and a base station, The control frame for 
synchronizing hopping actuation of a transceiver frequency from an other station The base 
station mode in which oneself publishes FH control frame periodically and performs hopping 
actuation of a frequency periodically according to the relation between the condition identifier of 
a local station, and the master station of the above-mentioned FH control frame when it 
receives (it is hereafter called FH control frame), It has a means for choosing any with the slave 
station mode in which hopping actuation of a frequency is performed synchronizing with FH 
control frame which other stations used as a key station generated they are. The mobile radio 
terminal unit characterized by making the mode of operation of a local station change to any in 
base station mode or slave station mode they are alternatively according to the working number 
of stations in the base station mode which exists in a communications area. 
[Claim 7] It is the mobile radio terminal unit according to claim 6 characterized by changing the 
above-mentioned master station to the slave station mode made into a key station when said 
condition identifier shows that oneself is in a base station mode condition, or that it is in the 
slave station condition of making other mobile radio terminal units working as a base station into 
a key station and FH control frame from a master station with a priority higher than a local 
station is received. 

[Claim 8] It is the mobile radio terminal unit according to claim 6 characterized by changing the 
above-mentioned fixed base station to the slave station mode made into a key station when said 
condition identifier shows that oneself is in a base station mode condition, or that it is in the 
slave station condition of making other mobile radio terminal units working as a base station into 
a key station and FH control frame from a fixed base station is received. 
[Claim 9] When operating in the means and base station mode for memorizing a control 
information identifier showing the affiliation relation on control, When the means for adding the 
above-mentioned control information identifier to FH control frame and FH control frame from 
an other station are received, It has a means for said control means to check the relation 
between the control information identifier memorized by the local station, and the control 
information identifier which received from the above-mentioned FH control frame. It is a mobile 
radio terminal unit given in any of claim 6 characterized by treating the above-mentioned FH 
control frame as an invalid frame when there is no above-mentioned control information 
identifier in predetermined correspondence relation - claim 8 they are. 

[Claim 10] It is a mobile radio terminal unit given in any of claim 6 characterized by having a 
means for memorizing a frequency-hopping pattern, and changing the carrier frequency of each 
communication link frame and FH control frame a predetermined period during actuation 
according to the above-mentioned frequency-hopping pattern in base station mode - claim 9 
they are. 

[Claim 11] It is the mobile radio terminal unit according to claim 10 characterized by checking 
the receive state of a communication link frame, changing received frequency one after another, 
having a means for detecting synchronous frequency, becoming slave station mode when the 
synchronous frequency of the frame which the other station transmitted with said detection 
means at the time of initial actuation is detected, and changing a transceiver frequency 
according to said frequency-hopping pattern synchronizing with reception of FH control frame 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejue?u=http%3A%2F%2Fwww4.ipdl.i... 2007/06/06 



. , JP.08.-298687.A [CLAIMS] 



3/4 v 



from an other station after that. 

[Claim 1 2] It is the mobile radio terminal unit according to claim 1 1 characterized by performing 
resynchronization with said detection means when a transceiver frequency is changed 
synchronizing with the output from the above-mentioned timer means when it has a timer means 
for counting said predetermined period and reception of FH control frame from an other station 
is overdue working in slave station mode, and the receiving delay of the above-mentioned FH 
control frame becomes beyond predetermined time. 

[Claim 13] The mobile radio terminal unit according to claim 12 characterized by making it 
operate in base station mode when detection of the transceiver frequency which synchronizes 
with an other station goes wrong, as a result of trying a synchronization with said detection 
means. 

[Claim 14] Said frequency-hopping pattern storage means has memorized two or more kinds of 
hopping patterns. A local station in base station mode during actuation When FH timing control 
frame is received from an other station including showing [ the hopping pattern used by the local 
station into each FH timing control frame ] identification code A mobile radio terminal unit given 
in any of claim 5 characterized by specifying the frequency-hopping pattern to be used by the 
identification code contained in this FH control frame - claim 1 3 they are. 
[Claim 15] While connecting with a network and generating periodically a frequency-hopping 
control frame (henceforth FH control frame) While generating periodically at least one fixed base 
station which changes a transceiver frequency according to a predetermined hopping pattern, 
and carries out communication link actuation, and FH control frame The base station mode 
which changes a transceiver frequency according to a predetermined hopping pattern, and 
carries out communication link actuation, It synchronizes with FH timing control frame which 
other stations used as a key station generated. It consists of two or more mobile radio terminal 
units which have the slave station mode which changes a transceiver frequency according to a 
predetermined hopping pattern, and carries out communication link actuation. It has a means for 
detecting whether other stations to which each above-mentioned mobile radio terminal unit 
operates in base station mode in radio area exist. The radio communications system 
characterized by choosing which mode of operation in the above-mentioned slave station mode 
or base station mode, and carrying out communication link actuation according to the detection 
result by the above-mentioned detection means. 

[Claim 16] The radio communications system according to claim 15 to which said detection 
means is characterized by detecting working other station's existence existence in base station 
mode by the existence of reception of FH timing control frame from an other station. 
[Claim 17] Divide each hop spacing of said transceiver frequency at the 1st - the 4th period, and 
the communication link frame in which said fixed base station and each mobile radio terminal unit 
include User Information within the 1st period is transmitted. The 2nd period makes said fixed 
base station and each mobile radio terminal unit control transmission of a communication link 
frame. The radio communications system according to claim 15 characterized by making FH 
control frame transmit to a working mobile radio terminal unit in said fixed base station and base 
station mode, and making it make a frequency hop to said fixed base station and each mobile 
radio terminal unit within the 4th period within the 3rd period. 

[Claim 18] A radio communications system given in any of claim 15 characterized by changing 
the hopping pattern which should perform frequency hopping by the hopping pattern from which 
the working mobile radio terminal unit differed mutually in said fixed base station and base 
station mode, and each working mobile radio terminal unit should use by the transmitting origin of 
FH control frame in slave station mode - claim 1 7 they are. 

[Claim 19] The radio communications system according to claim 18 characterized by the hopping 
pattern which said fixed base station uses, and the hopping pattern which a working mobile radio 
terminal unit uses in said base station mode having the different number of hop in 1 period. 
[Claim 20] A radio communications system given in any of claim 1 5 characterized by performing 
frequency hopping in said fixed base station and base station mode at intervals of the hop from 
which the working mobile radio terminal unit differed mutually, and performing frequency hopping 
at intervals of the hop it is decided by the transmitting origin of FH control frame in slave station 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radio communications system which consists 
of two or more radio communication equipments which carry out two-way communication, and a 
mobile radio terminal unit in more detail about a radio communications system, carrying out the 
hopping of the transceiver frequency synchronizing with a base station. 
[0002] 

[Description of the Prior Art] Conventionally, the gestalt of the communication system with 
which two or more radio communication equipments perform two-way communication can be 
classified into three, an equal distributed-process-input-output-equipment arid concentration 
mold and a hybrid mold, so that the wireless LAN system indicated by pp 63-96 (reference 1) of 
"a point illustration type standard LAN textbook (below)", Masaji Uehara editorial supervision, 
and ASCII publication may see. "Equal distributed process input output equipment" is a gestalt 
which is peer-to-peer in control and information as for all radio communication equipments, and 
communicates, one radio communication equipment with which a "concentration mold" is called 
a base station controls, and other radio communication equipments are gestalten which 
communicate only with the above-mentioned base station. A "hybrid mold" is a gestalt with 
which all the radio communication equipments that the base station controlled and include a 
base station are peer-to-peer, and communicate information. 

[0003] There is communication system of the "frequency-hopping method" which communicates 
as one of the communication system classified into a concentration mold or a hybrid mold as a 
system configuration while changing a transceiver frequency (carrier frequency) periodically. This 
method is for example, an IEEE 802.11 working document (IEEE802.11 WorkingDocument) and 
IEEE. The base station which gives the timing of frequency hopping is needed as indicated by 
802.11 / 92-39, and "medium access control protocol FO wireless RANZU (Medium 
AccessControl Protocol for Wireless LANs)" (reference 2). 

[0004] Moreover, Nikkei communication No.167 1994.2.7 When a certain base station loses a 
radio function in failure etc. in the wireless LAN system which can use two or more base 
stations for coincidence as indicated by pp 86-100 (reference 3), it is known that the radio 
communication equipment which suited under jurisdiction of this base station will be equipped 
with the function to look for other base stations automatically. 
[0005] 

[Problem(s) to be Solved by the Invention] it is necessary to set up a radio communication 
equipment which prepares a base station beforehand in the case of a system construction in the 
communication system which needs a base station like the concentration mold which was alike 
and was shown in the above-mentioned reference 1, or an appropriate hybrid mold, or operates 
as a base station Moreover, in the communication system which needs a base station, if this is 
replaced and also there is no base station when a base station becomes communication link 
impossible by failure etc., there is a problem that the function of communication system is 
unmaintainable. 

[0006] One of the purposes of this invention is to offer the radio communications system and 
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mobile radio terminal unit by which it can be managed even if a user or a system administrator 
does not set up a base station beforehand, when making it the radio communication equipment 
which should operate as a base station automatically decided according to a situation out of two 
or more radio communication equipments which constitute communication system. 
[0007] Here, in order to decide one base station from two or more radio communication 
equipments, it is necessary to transmit [ these radio communication equipments ] and receive 
predetermined control information mutually. However, like a mobile radio system, when a channel 
is unstable, it is impossible to guarantee the channel which connects between two or more radio 
communication equipments of all so that one base station can be elected on the whole. For this 
reason, two or more radio communication equipments are chosen as a base station as a result, 
and the case where jurisdiction area divides and is formed for every base stations of these 
comes out. In this case, when it may change to the condition that between the radio 
communication equipments which were impossible for the communication link can communicate 
till then and one radio communication equipment receives a control frame from two or more base 
stations with the change of state of a channel, or migration of a radio communication equipment, 
it should communicate, using which base station as a key station, or the derangement on control 
is imitated, and there is a problem of **. 

[0008] Other purposes of this invention are to offer a radio communications system and a mobile 
radio terminal unit which the number of base stations converges on one automatically, when two 
or more base stations in the same area exist. The purpose of further others of this invention is 
in the process in which two or more base stations are converged on one base station to offer a 
radio communications system and a mobile radio terminal unit with which equipment desirable as 
communication system remains as a base station. The purpose of further others of this invention 
is to offer the mobile radio terminal unit which can carry out communication link actuation 
synchronizing with which one base station, when a control frame is received from two or more 
base stations. Especially the purpose of further others of this invention is suitable for a 
frequency-hopping method, and a mobile radio terminal unit carries out reception actuation of 
the frequency-hopping control frame transmitted from the base station alternatively, and is to 
offer the radio communications system and mobile radio terminal unit which can avoid the 
mistaken base station change. 
[0009] 

[Means for Solving the Problem] For achievement of the above-mentioned purpose, the radio 
communications system by this invention While connecting with a network and generating 
periodically a frequency-hopping control frame (henceforth FH control frame) It consists of at 
least one fixed base station which changes a transceiver frequency according to a 
predetermined hopping pattern, and carries out communication link actuation, and two or more 
mobile radio terminal units. Each mobile radio terminal unit The base station mode which changes 
a transceiver frequency according to a predetermined hopping pattern, and carries out 
communication link actuation as a mode of operation while generating FH control frame 
periodically, It synchronizes with FH timing control frame which other stations used as a key 
station generated. It has the slave station mode which changes a transceiver frequency 
according to a predetermined hopping pattern, and carries out communication link actuation. It 
has a means for detecting whether other stations to which each above-mentioned mobile radio 
terminal unit operates in base station mode in radio area exist. It is characterized by choosing 
which mode of operation in the above-mentioned slave station mode or base station mode, and 
carrying out communication link actuation according to the detection result by the above- 
mentioned detection means. Here, the existence of reception of FH timing control frame from an 
other station detects the existence of a working other station in base station mode. 
[0010] In the radio communications system by this invention, a period (hop spacing) until one 
transceiver frequency changes to other frequencies is about 100ms. In employment, the above- 
mentioned hop period is divided at the 1st - the 4th period. In the 1st period The communication 
link frame which includes User Information in a fixed base station and each mobile radio terminal 
unit is made to transmit. In the 2nd period Make a fixed base station and each mobile radio 
terminal unit control transmission of a communication link frame, FH control frame is made to 
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transmit to a working mobile radio terminal unit in a fixed base station and base station mode in 
the 3rd period, and a frequency is made to hop to a fixed base station and each mobile radio 
terminal unit within the 4th period. 

[001 1] A means for the mobile radio terminal unit by this invention to memorize the condition 
identifier which shows the relation between a local station and a base station, The control frame 
for synchronizing hopping actuation of a transceiver frequency from an other station The base 
station mode in which oneself publishes FH control frame periodically and performs hopping 
actuation of a frequency periodically according to the relation between the condition identifier of 
a local station, and the master station of the above-mentioned FH control frame when it 
receives (it is hereafter called FH control frame), It has a means for choosing any with the slave 
station mode in which hopping actuation of a frequency is performed synchronizing with FH 
control frame which other stations used as a key station generated they are. It is characterized 
by making the mode of operation of a local station change to any in base station mode or slave 
station mode they are alternatively according to the working number of stations in the base 
station mode which exists in a communications area. 

[0012] Furthermore, when are explained in full detail, it is shown that the mobile radio terminal 
unit of this invention has the above-mentioned condition identifier in that oneself is in a base 
station mode condition or the slave station condition of making other mobile radio terminal units 
working as a base station into a key station and FH control frame from a master station with a 
priority higher than a local station is received, it is characterized by things so that the above- 
mentioned master station may be changed to the slave station mode made into a key station. By 
this, when a working mobile radio terminal exists in a fixed base station and base station mode 
for example, in the same area, by this invention, by giving the high priority to the fixed base 
station, the mode of operation of a mobile radio terminal is changed from base station mode to 
slave station mode, and the base station of the above-mentioned area can be converged on a 
fixed base station. 

[0013] Other descriptions of the mobile radio terminal unit by this invention When operating in 
the means and base station mode for memorizing a control information identifier showing the 
affiliation relation on control, When the means for adding the above-mentioned control 
information identifier to FH control frame and FH control frame from an other station are 
received, It has a means for said control means to check the relation between the control 
information identifier memorized by the local station, and the control information identifier which 
received from the above-mentioned FH control frame. When there is no above-mentioned 
control information identifier in predetermined correspondence relation, it is in having treated the 
above-mentioned FH control frame as an invalid frame. 

[0014] Moreover, the description of further others of the mobile radio terminal unit by this 
invention is equipped with the means for memorizing a frequency-hopping pattern, and is during 
actuation in base station mode to have changed the carrier frequency of each communication 
link frame and FH control frame the predetermined period according to the above-mentioned 
frequency-hopping pattern. In the one example, the above-mentioned frequency-hopping pattern 
storage means has memorized two or more kinds of hopping patterns, showing [ a local station ]- 
hopping pattern used by local station in each FH timing control frame during actuation in base 
station mode identification code is specified, and when FH timing control frame is received from 
an other station, the frequency-hopping pattern which should be used by the identification code 
contained in this FH control frame is specified. 

[0015] The mobile radio terminal unit by this invention checks the receive state of a 
communication link frame, changing received frequency one after another, is equipped with a 
means to detect synchronous frequency, when the synchronous frequency of the frame which 
the other station transmitted with said detection means at the time of initial actuation is 
detected, it serves as slave station mode, and it changes a transceiver frequency according to 
said frequency-hopping pattern synchronizing with reception of FH control frame from an other 
station after that. As a result of trying a synchronization with the above-mentioned detection 
means, when detection of the transceiver frequency which synchronizes with an other station 
goes wrong, it operates in base station mode. Moreover, when reception of FH control frame 
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from an other station is overdue working in slave station mode, a transceiver frequency is 
changed synchronizing with the output from a timer means, and when the receiving delay of the 
above-mentioned FH control frame becomes beyond predetermined time, said detection means 
performs resynchronization. 
[0016] 

[Function] Since it has the function in which a radio communication equipment like a mobile 
radio terminal changes a mode of operation according to a surrounding situation according to the 
communication system of this invention. For example, if other base stations do not exist on the 
outskirts, when each radio communication equipment operates in master station mode and he 
becomes a base station When it considers as the condition which has moved into jurisdiction 
area and in which other radio communication equipments and a communication link are possible 
and jurisdiction area becomes the situation of competing with other base stations since which 
office decided by the send state of a control frame or the priority of a base station can converge 
a mode of operation on one base station of a slave office mode change and jurisdiction area — 
the configuration of communication system — a situation — ******** — j_ can reconfigurate 
automatically in the optimal gestalt. 

[0017] When FH control frame from an other station is received, moreover, each radio 
communication equipment When the relation between the control information identifier 
memorized by the local station and the control information identifier which received from the 
above-mentioned FH control frame is checked and these control information identifiers are not 
in predetermined correspondence relation Without each group causing derangement of control 
also in the situation of having been intermingled in the same area, two or more radio 
communication equipments which differed in the affiliation organization or the affiliation group by 
treating FH control frame as an invalid frame can carry out mutually-independent, and can 
maintain communication service. 
[0018] 

[Example] Drawing 1 shows the whole wireless LAN system configuration which performs the 
communication link between equipment, using a low-speed frequency-hopping communication 
mode as one example of this invention. The above-mentioned wireless LAN system receives the 
base stations 1a, 1b, and 2a which generate the control frame for notifying the timing of 
frequency hopping within each jurisdiction, and the above-mentioned control frame, and consists 

of two or more mobile radio communication devices (henceforth, SST ****) 3 (3a, 3b, 3c, 3d ) 

which hop a frequency to the hopping timing which synchronized with the base station 
concerned within the area. SST 3a and 3b synchronizes with the hopping timing of base station 
1a, and SST 3c and 3d synchronizes with the hopping timing of base station 2a. In addition, about 
the detail of the synchronous approach of SST and a base station, it mentions later. 
[0019] It is a mobile radio terminal unit the fixed base station (hereafter referred to as BST) 1 
(1a, 1b, — ) connected to the cable network 5, and in itself, and there is a master station 
(hereafter referred to as MST) 2 (2a, — ) which functions as a base station in the radio 
communication equipment of one group in a base station. 4a and 4b show base stations 1 and 2 
and the range Gurisdiction field) which can be communicated, respectively, and call this field a 
eel hereafter. The communication link between SST and between SST and a base station is 
performed through the wireless section (radio channel) 6, for example, BST1a and SST3b 
communicate using wireless section 6c. In the above-mentioned wireless LAN system, the 
hopping of the carrier frequency for transmission and reception is periodically carried out within 
each eel 4. In this example, the time amount to which a subcarrier stops at the same frequency, 
i.e., hopping spacing, is 100ms, and within each BST or eel it has jurisdiction [ eel ], within the eel 
13 hop and MST have jurisdiction [ eel ], carrier frequency changes periodically by the 
predetermined hopping pattern so that it may return to the original frequency from 12 hop. 
[0020] Drawing 2 shows one example of assignment of the carrier frequency used by the above- 
mentioned wireless LAN system. In this example, each is dividing this ISM band 7 into 13 
subchannel 8 a-m of 2MHz width of face using 2471-2497MHz ISM band (26MHz) 7 assigned to 
spread spectrum communication modes. The center frequency of each carrier frequency serves 
as fi=2472+2i(i= 0, — , 12) MHz. Base stations 1 (1a, 1b) and 2 and each SST3 (3a, 3b, 3c, 3d) 
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hop the above-mentioned subchannel (carrier frequency) one by one according to the 
predetermined hopping pattern which shifted the phase for every base station. 
[0021] Drawing 3 shows an example of the hopping pattern of a frequency. The hopping pattern 
is beforehand notified to all radio communication equipments, and is memorized as a hopping 
pattern table 1 0. Each base station chooses by the approach of predetermined [ of the hopping 
patterns 1 1 a— 1 1e for MST / any one ], when a local station is MST. For example, if hopping 
pattern 11a is chosen, every 100ms, carrier frequency will be the order of fO, f11, f7, f12, f9, — , 
f1, and f0**, and will change considering 12 hop as a round term. Each base station chooses by 
the approach of the hopping patterns 1 1f-1 1j for BST of predetermined [ any one ], when a local 
station is BST. For example, if hopping pattern 1 1f is chosen, every 100ms, carrier frequency will 
be the order of fO, f6, f1 2, f5, f4, — , f7, and fO**, and will change considering three hop as a 
round term. 

[0022] Drawing 4 shows the relation of the time zone and communication link actuation which 
were defined in 1 hop time amount (100ms) 20. 21 — arbitration — a radio communication 
equipment — CSMA — a method — it can communicate — a time domain — ( — RU — ) — 22 

- all — a radio communication equipment — transmission — controlling — a time domain — (— 

- RN — ) — 23 — a base station — each — SST — hopping — timing — notifying — a sake — 
a control frame (it is hereafter called a FH-MAC frame) — transmitting — a time domain — ( — 
RF — ) — 24 — a frequency — hop — carrying out — a sake — a time domain — ( — RD — ) - 

- 24 — four — a ** — a time domain — dividing . 

[0023] Drawin g 5 shows the communication link frame format 30 used for the communication link 
between each radio communication equipment. 31 is a preamble (P) field required for 
synchronous establishment of the physical layer, and contains the unique WORD which shows 
the effective-bits location in a communication link frame. 32 — a user — a frame — a control 
frame — distinguishing — a sake — a frame — identification information — a frame — 
transmission — origin — BST — MST — SST — any — or — being shown — transmission — 
origin — identification information — each — a frame — die length — being shown — 
information — containing — a frame — control — (— FC — ) — a field — it is . In addition, the 
"user frame" said here is a frame used for transmission and reception of user data, a "control 
frame" is a frame used for transmission and reception of control information, and a FH-MAC 
frame is the kind. 33 is a destination address (DA) field and a frame-check-sequence (FCS) field 
where a transmitting agency address (SA) field and 35 detect an information (I) field, and, as for 
34, 36 detects the error of a frame, and contains the contents of the fields 33, 34, and 35, and 
corresponding CRC. 

[0024] Transmitting station important point time amount is comparing with the above-mentioned 
RU field RU 21 each communication link frame which each fixed base station or each radio 
communication equipment (mobile radio terminal unit) transmits, and since it is short enough, two 
or more communication link frames are transmitted in the above-mentioned field RU 21 and 
received in 1 hop time amount. Moreover, other control frames other than a FH-MAC frame are 
transmitted in a field RU 21 with a user frame. 

[0025] Drawin g 6 shows one example of the configuration of the fixed base station BST1 . BST1 
An antenna 101, the strange recovery section 102, and the wireless LAN controller 103, The 
wireless transmission buffer 104 and ROM 106 which memorizes data and various kinds of 
programs, such as the wireless receive buffer 105 and the hopping pattern table 10, A system 
bus 107, CPU 108, and the main storage 109 for memorizing a program and data, It consists of a 
cable LAN controller 110, a cable transmission buffer 111, and a cable receive buffer 112, and a 
connector 113 connects with the cable network 5. 

[0026] The above-mentioned wireless LAN controller 103 consists of a control register 114, a 
MAC control section 1 17, a transmitting and receiving controller 1 18, and a 100ms timer 1 19, and 
the control information identifier 1 15 and when local stations are [ BST, MST or SST, and a 
situation ] SST, the local station condition identifier 116 the base station which has become 
control frame dispatch-origin indicates it to be any of BST and MST they are is memorized by 
the above-mentioned control register 1 14. The strange recovery section 102 restores to the 
communication link frame which minded antenna 101 and was received from the wireless section 
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5, and sends data to the wireless LAN controller 103 while it modulates the received data from 
the wireless LAN controller 103 and transmits to the wireless section 5 through an antenna 101. 
Wireless transmit data is read from main storage 109, and is sent to the wireless LAN controller 
103 via the wireless transmission buffer 104. Moreover, received data are written in main storage 
109 via the wireless receive buffer 105 from the wireless LAN controller 103. The cable LAN 
controller 110 controls transmission and reception of the data between the cable networks 5. 
The transmit data to the cable network 5 goes via the cable transmission buffer 111, received 
data go via the cable receive buffer 1 1 2, and it is outputted and inputted by main storage 1 09. 
Data transfer of the wireless LAN controller 103 and the cable LAN controller 1 10 is carried out 
to main storage 109 through a system bus 107 with the directions from CPU 108. 
[0027] Drawing 7 shows one example of the configuration of a mobile radio communication 
device (MST2 and SST3). Each mobile radio communication device consists of an antenna 201, 
the strange recovery section 202, the wireless LAN controller 203, the wireless transmission 
buffer 204, the wireless receive buffer 205, ROM206, a system bus 207, CPU208, and main 
storage 209. The configuration of the wireless LAN controller 203 is the same as that of the 
wireless LAN controller 103 of the fixed base station shown in drawing 6 , and has memorized 
information, such as the control information identifier 115, the local station condition identifier 
1 16, the hopping control information 117, and the transmit/receive control information 118. 
[0028] The above-mentioned information identifier 1 1 5 is a certain kind of group identification 
descriptor, and when the mobile radio communication device which is functioning as MST has 
moved into the eel under jurisdiction of other base stations (MST or BST), it is used for decision 
whether it returns to general SST within this eel, or it continue operating as MST. When a FH- 
MAC frame is received from other base stations and the control information identifier contained 
in I region 35 of this frame is in agreement with the control information identifier 115 of a local 
station, return and when that is not right, the actuation as MST which became independent of a 
base station besides the above is continued to SST to which MST operates under jurisdiction of 
a base station besides the above (when it belongs to the same group or the same organization). 
[0029] The synchronization with SST and a base station is taken as follows. 
[0030] Each SST tries reception of the FH-MAC frame from a base station in the condition 
immediately after a power source is turned on, changing received frequency one after another, 
when it is in a base station and an asynchronous condition. When the control information 
identifier which can receive a FH-MAC frame and this FH-MAC frame shows is in agreement 
with the control information identifier set as SST, a timer 1 1 9 is immediately reset for 1 00ms, 
and hopping timing is synchronized with the above-mentioned FH-MAC frame. SST which 
synchronized with the base station will once receive a FH-MAC frame every 1 00ms. Even when 
the synchronization with a FH-MAC frame has shifted, each ST continues frequency-hopping 
actuation based on 100ms timer of a local station, when the receiving delay of a FH-MAC frame 
exceeds a threshold, a synchronization is judged to be a gap, and frequency synchronization with 
the FH-MAC frame by received frequency modification mentioned above is tried. 
[0031] In this invention, even if it carries out predetermined time continuation of the frequency 
synchronization with the FH-MAC frame by received frequency modification mentioned above, 
when a FH-MAC frame is not able to be received normally, the eel is reorganized by operating 
the SST as a master office MST, and making a FH-MAC frame transmit every 100ms according 
to its own timer. 

[0032] Drawin g 8 shows the flow chart of the control action which each radio communication 
equipment including a fixed base station performs. Actuation of each radio communication 
equipment changes with conditions of the local station condition identifier 1 1 6 (step 300). When 
the local station condition identifier 1 1 6 is in the condition of BST (fixed base station), the radio 
communication equipment continues the actuation as BST (step 301). In this case, even if it 
receives the FH-MAC frame which the other station generated, the condition of a local station 
condition identifier is not changed. When the local station condition identifier 116 is set as the 
"SST under jurisdiction of BST" condition (BST slave station mode), the radio communication 
equipment continues the actuation as SST (step 312). 

[0033] If a FH-MAC frame is received when a local station condition identifier is in the condition 
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(master station mode) of MST (master station) (step 302), the transmitting origin of this FH- 
MAC frame will be judged (step 303). When the transmitting origin of a FH-MAC frame is BST, 
the control information identifier of a receiving frame is compared with its control information 
identifier 115 (step 306), and if in agreement, the local station condition identifier 116 will be 
changed into the condition of "SST under BST jurisdiction" (step 307). In the case of an 
inequality, the actuation as MST is maintained. When the transmitting origin of a FH-MAC frame 
is not BST (in the case of other MST), the control information identifier of a receiving frame is 
compared with its control information identifier 115 (step 304), and if in agreement, the local 
station condition identifier 116 will be changed into the condition of "SST under MST 
jurisdiction" (step 305). 

[0034] When a local station condition identifier is in the "SST under MST jurisdiction" condition 
(MST slave station mode), If a FH-MAC frame is received (step 308), the transmitting origin of 
this FH-MAC frame will be judged (step 309). When the transmitting origin of a FH-MAC frame is 
BST, the control information identifier of a receiving frame is compared with its control 
information identifier 1 1 5 (step 310), and if in agreement, the local station condition identifier 116 
will be changed into the condition of "SST under BST jurisdiction" (step 31 1). In the case of an 
inequality, the actuation as MST is maintained. When the transmitting origin of a FH-MAC frame 
is not BST, and when the control information identifier of a receiving frame and their control 
information identifier 1 1 5 are inequalities, there is no modification in the local station condition 
identifier 116, and it functions as SST under MST jurisdiction. 

[0035] Drawing 9 shows actuation when mobile radio communication device 2c which is 
functioning as MST receives the FH-MAC frame from other MST2bs. If the control information 
identifier of a FH-MAC frame and the control information identifier 115 set as the local station 
are in agreement, mobile radio communication device 2c will change hopping timing immediately 
(when the judgment result of step 304 is Yes), and it will operate as SST:3g under jurisdiction of 
MST2b after it (step 305). 

[0036] Drawing 10 is located in eel 4f of MST2d, and SST3h under jurisdiction of MST2d shows 
the actuation at the time of receiving the FH-MAC frame from other MST2e (when a judgment 
result being No at step 308). SST3h performs frequency hopping regardless of the control 
information identifier of the received FH-MAC frame synchronizing with the hopping timing of 
MST2d. 

[0037] drawing 1 1 — eel 4h of BST1c — it is located inside and SST3i Under jurisdiction of 
BST1c shows the actuation at the time of receiving the FH-MAC frame from MST2f (step 312). 
SST3i performs frequency hopping regardless of the control information identifier of the received 
FH-MAC frame synchronizing with the hopping timing of BST1c. 

[0038] Drawing 12 is located in eel 4j of BST1d, and shows actuation when SST3j under 
jurisdiction of BST1d receives the FH-MAC frame which other BST1e transmitted (step 312). 
Also in this case, SST3j performs frequency hopping synchronizing with the hopping timing of 
BST1d regardless of the control information identifier of the FH-MAC frame from BST1e. 
[0039] Drawing 13 shows actuation when SST3k which was located in eel 4m of MST2g and 
MST2g, and suited under jurisdiction of MST2g receives the FH-MAC frame from fixed base 
station BST1f (when a judgment result is Yes at step 309). SST3k synchronizes with the hopping 
timing of BST with a priority higher than MST2g, and changes a local station condition identifier 
into the "SST under BST jurisdiction" condition (step 307). MST2g which was operating as a 
base station till then as well as SST3k will be in the "SST under BST jurisdiction" condition 
(step 307). 

[0040] It is more desirable for a mobile radio terminal to be able to be made to carry out data 
transmission and reception with the cable network 5 through a fixed base station, when the fixed 
base station connected to the cable network exists in near. Therefore, when priority is given to 
the fixed base station BST over the base station (master station) MST which consists of a 
mobile radio communication device and it moves into a BST eel, the mobile radio terminal 
working as SST or MST is controlling by this invention to go into the bottom of the jurisdiction 
of BST with a high priority. In the example mentioned above, change control of the mode of 
operation according to the above-mentioned base station priority is performed with reference to 
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the local station condition identifier 1 1 6 which each communication device has memorized. 
[0041] Drawing 14 shows SST actuation when BST or MST which was operating as a base 
station disappears by causes, such as power-source OFF or equipment failure. If a working base 
station will be in a disappearance condition and the FH-MAC frame from this base station stops, 
by timer actuation, each SST which was in the eel of the above-mentioned base station till then 
will change to an MST condition, and will start transmission of a FH-MAC frame. Supposing 
SST3q changes to MST2h first and starts transmission of a FH-MAC frame, other SST 3n and 
3p which received this will perform frequency hopping synchronizing with MST2h, and will 
operate as SST under jurisdiction of MST (2h). ** SST" — ** — it becomes. New eel 4n to 
manage is constituted. Also when two or more SST is set to MST to abbreviation coincidence 
and each starts transmission of a FH-MAC frame, according to reconstruction of the eel shown 
in drawing 9 , which mobile radio communication device remains as MST, and others return to a 
SST condition. 

[0042] Drawing 15 is drawing for explaining why SST under jurisdiction of MST can receive the 
FH-MAC frame transmitted from BST. 500 (a-m) assumes that it is that as which the FH-MAC 
frame was shown, respectively, for example, BST1b chose hopping pattern "BST#1 "1 1f as, and 
MST2 has chosen hopping pattern "MST#1"11a. in this case, the sections 40a and 40b when the 
two above-mentioned offices are using the same frequency as shown in drawing 15 — at least 
100msx13x — it exists at once every 12= 15.6s. 

[0043] SST3c can recognize that the transmitting origin of this frame is BST from the contents 
of FH-MAC frame 500k which received, and can know the control information identifier of the 
above-mentioned BST1b from the contents of I region 35. If the control information identifier 
which received is in agreement with the control information identifier which SST3c has 
memorized, SST3c can synchronize with the hopping timing of BST1b immediately, and can 
change a hopping sequence to pattern (in this case, "BST#1") 11f for BST. 
[0044] It enables it to specify the hopping pattern 10 in this example by making the control 
information identifier and the hopping pattern 10 to apply correspond at the time of reception of 
a FH-MAC frame. When a control information identifier is set as "1" to all the radio 
communication equipments belonging to one group, for example, SST under BST and its 
jurisdiction Hopping pattern "BST#1" SST which is under MST and its jurisdiction using 11f If 
hopping pattern "MST#1"1 1a shall be used, when switching a base station to BST from SST, 
new hopping pattern 1 1f can be specified immediately. 

[0045] Drawing 16 shows a cure when the hopping timing of BST and MST becomes abbreviation 
coincidence. For example, in the system configuration shown in drawing 1 , as shown in drawing 
1 6 , when the hopping timing of BST1b and MST2 becomes abbreviation coincidence, even if 
SST3c is receivable FH-MAC frame 500t from MST, FH-MAC frame 500q from BST1b cannot 
be received. When BST1b transmits FH-MAC frame 500q on a frequency f5 and its attention is 
paid for example, SST3c which was operating on the frequency f5 till then synchronizing with FH 
timing of MST2 is in the middle of transmitting [ of the above-mentioned FH-MAC frame 500q ], 
and it is because a frequency is switched to f 1 0 from f5. In order to avoid non-receipt such un- 
arranging, in the RU field 21 defined before the RF field 23 which was shown in drawing 4 , and 
where a FH-MAC frame is sent out, BST should just transmit the FNP-MAC frame 501. The 
FNP-MAC frame 501 is one of the control frames, and is to show existence of BST. SST3c can 
once synchronize with frequency hopping of fixed base station BST1b by carrying out frequency 
synchronous operation to an early condition from the search mode by return and received 
frequency modification, when existence of BST is got to know by receiving the above-mentioned 
FNP-MAC frame 501. 

[0046] Drawing 17 is drawing for explaining the function of the control information identifier 115. 
It is a kind of group identification descriptor prepared in order that the control information 
identifier 115 might enable a mutual communication link at the thing equipments whose identifier 
of this corresponded, and the control information identifier by the side of a base station is shown 
to each FH-MAC frame by the information transfer field (I region) 35. 

[0047] Each mobile radio communication device of a receiving side compares with the control 
information identifier in a receiving frame the control information identifier set as the local 
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station, and only when in agreement, it confirms information in a frame. That is, when the control 
information identifier of SST differs from the control information identifier of BST or MST, SST 
disregards the received FH-MAC frame. By using this control information identifier, a 
communication network can be formed in the form where it became independent for every group. 

[0048] In spite of approaching mutually by setting control information identifier 15p as 

BST1p and SST3p, and setting control information identifier "*2"115q as BST1q and SST3q in 
the example shown in drawing 17 SST3p always follows a FH-MAC frame from BST1p, and he is 
trying for SST3q to always follow a FH-MAC frame from BST1q. 

[0049] Although hop time amount of each base station is made uniform, you may make it change 
hop time amount for every base station as deformation of this invention in the example 
mentioned above. For example, hop time amount of BST is set to 100ms for the hop time 
amount of MST for 90ms, and the local station condition identifier and control information 
identifier of a transmitting agency base station are notified with each FH-MAC frame like the 
above-mentioned example. From the contents of the received FH-MAC frame, the transmitting 
origin of a FH-MAC frame judges any of MST and BST they are, and each SST memorizes this 
information as a local station condition identifier of SST. The timer for a hop time amount count 
performed after it changes reset timing according to the above-mentioned local station condition 
identifier. Thus, when the hop time amount of MST and BST is changed, un-arranging according 
to the lap of hop timing mentioned above is canceled, and the synchronous operation by the 
FNP-MAC frame becomes unnecessary. It becomes unnecessary moreover, to change the 
number of hop of a round term by MST and BST. 
[0050] 

[Effect of the Invention] Since according to this invention a radio communication equipment 
performs automatically mode change ** from a base station to a sub terminal or its hard flow 
according to a surrounding situation even if a user does not do command actuation special to a 
mobile radio communication device, a configuration can be flexibly reconfigurated for the 
communication system of a frequency-hopping method. Moreover, even if there is no fixed base 
station by making it operate as a base station automatically [ one ] in two or more mobile radio 
communication devices out of the eel of a fixed base station, when enable the communication 
link by frequency hopping among these mobile radio communication devices and it moves into 
the eel of a fixed base station, it can make it possible to communicate with other communication 
devices which exist in a large area more by changing to a fixed base station. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The whole block diagram showing one example of the migration communication 
system by this invention. 

[Drawing 2] Drawing showing one example of the frequency assignment in the migration 
communication system of this invention. 

[Drawing 3] Drawing showing one example of a hopping pattern. 

[ Drawing 4] Drawing showing one example^f allocation of the contents of a communication link 
within 1 hop time amount, and a time zone. 

[ Drawin g 5] Drawing showing a format of a communication link frame. 

[Drawing 6] The block diagram showing one example of the fixed base station BST. 

[ Drawin g 7] The block diagram showing one example of a mobile station (MST/SST). 

[Drawing 8] The flow chart which shows actuation of a radio communication equipment (a fixed 

base station and mobile station). 

[Drawing 9] Drawing for explaining an example of reorganization of a cel. 
[Drawin g 10 ] Drawing for explaining other examples of reorganization of a cel. 
[Drawing 11] Drawing for explaining the example of further others of reorganization of a cel. 
[ Drawin g 12 ] Drawing for explaining the example of further others of reorganization of a cel. 
[Drawing 13] Drawing for explaining the example of further others of reorganization of a cel. 
[ Drawin g 14 ] Drawing for explaining the example of further others of reorganization of a cel. 
[Drawing 1 5] The explanatory view about the frequency hop in BST and MST. 
[Drawin g 16] Drawing for explaining actuation when a frequency-hopping period laps. 
[Drawing 17] Drawing for explaining the function of a control information identifier. 
[Description of Notations] 

1 [ — A eel, 5 / — A cable network, 10 / — Hopping pattern ] — The fixed base station BST, 2 
— The master station MST, 3 — The common mobile station SST, 4 
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h flung 7 a ©aifB 7c n 4 o Tifc* 5 * y y°r$mxm 

»**yf>^tlT 5 ri^mi 1-588*91 5-18 
*9l 7cDf5jiX3&^w|2®roSSMfIv'^7 L ^ 0 

[5IW©8¥aB4SftW] 

[0 0 0 1 ] 

[SS£±WfiJffl5>»] »^(4. ^^Sff ^^AJiBI 
y t°>^' t^^ <btS2iiff 1-5£3&0>«M&i§{g 3gS^& 



(4) 
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So 

[0 0 0 2] 

^3iLANijtf4§ (T) J , ±M&-m#s T'**- 
ffiKS^p p 6 3-9 6 CStSfcl) £fE«t£;h/0*S*SH 

[0003] -^TAiii: Lr*«fa!*fc(±w^y 

<Dttlt, 7-f • -r- • ■ -f-8 0 2. 1 

17 — dt-^^K^a-^^H (IEEE802. 11 WorkingDocurae 
nt) , IEEE 8 0 2. 1 1/9 2-3 9, I^tV 

■4 if 7>"X (Medium AccessControl Protocol fo 

r Wireless LANs) J (3Cifc2) fclEft £ ftT^S 4 9 
JB««[*y Ml/ if to 9 4 5 >^«r-5-*.5SiftJB«:iG5. 

[0 00 4] Sf;, Bin^r^-i/ayNo. 16 
7 1994. 2. 7 pp86-100 3 ) 30 

SMLAN^^-MCfc^T, gcSgtfe^ 

**a««ii*fcofc»£\ :©Si^©fiTi:fco 

[0 0 0 5] 

[*Wa«#»LJ:5i:1-*BIW] iiEXttl 
$r^gi:i-5iiftv'^7 1 ^T*f4, Afll^olSKterF- 

^sti-siift^xA-ett. s*«#aMW?-caflr* 

iifi *> * r a *at«rT* # * ^ v * 5 fflHstf ifc 3. 
[0 0 0 6] #$ew<z>Bift0)-oi4, iiffv-^TASrflf 

t Lxmit-r^zmmmmmm* g ft a 4 

AisJ:tJ«»ft»»ai8*SSBS:lt*-rsrfctfcS. 50 
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[0 0 0 7] ZZX\ It©||llfli^f,-0«S 
M 26 5 fc to Idf4; rti <b ©SSIfaUt £Ba s i?r£<0 

£*a«iiEBW*:»£a«Bfc«BH-S s. <t n^Bi^-e 

xKm£tizm&tfx*x< s 0 amKo««i 

&{fcfc3iMi«s&are3£fi©&»fc#o-tv ^*L£-ea 

m^F^T-fc-o^fflmaffi^firt^affsr^^^ti^^ft: 
-r 5 r t as *> «9 , i ^<DmBmte&ntfim<D&mftfr 

Lxami-'<#A^j«i±©fia.**fa< i^sna** 

So 

[0008] **K©«i©awtt,.p-^yTrt©s«k 
©SttUSaM¥ftLfc#&, S*Ja0>Sfc&*eftWfc-o£ 

^<DSM^-oiDSMt^j|x^:-rsMii*5v^, a 

/^ci^ LtafS»f^-e# 5»ft*IIUB*S6B*«»-*: 

I^lfl v-*^ A&4 Ut^»4S«ft«J^«BS:S^-f 5 r 
[0 00 9] 

I', »B^I^4S«S^am->^^A}i, ^.y YU~^\z 

mmzti. ja«#*yy>^fH»7u-A (»t, fh 
afs»f^i-5'>4 < t i o<D@^sift^£ , ask^)^ 

»ft«ffl*»fiii>e>4D, #»tt«t«liS*Slfili, ft 
r§J9#x.--ca»ftf^i-"5Sift'»*- Kt, Mt45 

K-cftf^r5fi!io»3i j #ffi-rs*»5a»**feffl-rsfc«>© 

K*»«L-ca(S»f^i"5J:5JwL*:C:tS:1#«t 
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1-3. w^x\ mi&ffi*- K-cftf^t <Dfom<D%mM. 

<D^m\Z. ± otiffit 3o 

10 0 l 0] **W^«t3«SitSljifS>'^rAt*5V^ > 
(fry^lWH) li> fSitflOOmsgSTffci. Sffl 

usifflsm B£SJfts*>*.fctf##»&» 

{cFHftip:7U- A SfHJWIfflrt-r, B£iS 

3 0 

[0 0 11] *^P^{^J:3»«^*OTI4, ^^i: 
tt»*»e»iSafltJlia6*0*y f^i^PI^-fr 

F Hf&iJ® 7 U-Aizmm LTJS«»0* y f >^»f^*r 
£&WU am^yrrtlc#?5Ei-3S«^-KT'U)# 

[0 0 12] #£B©#ftfc*il*S*33i 
Eft, ±B&K«gBISiJ : f-as % a fcjjs*iftJ3*- KttBfc* 

SgBtaja t -f3^ u-^J»#tBtfc* - £ £^ L'TV^ 
3NK iH/Po^ fc»t^«$fc«*fco3gffiaj&»e>©FH« 

3 0 rhiaot, 0iJ;ltf, ^-iU7rtl:@£iiI 

^^^l^-FM^ti ±fB^U7©M 
JBtBM*JI»wJ|Jl3lI-e# 3o 
[0 0 13] »B^^ct3^K)^^WOftil^m 

li, IW»±o9fJRB«*:*+fc*«>*!l»»«B»J-7-SrE 
£*©¥&£, S*JB*-K"C»ffi-Si:#, F 
HMmy^-^ l-±CiW»flS «*9J * 3 fc fc <75 

{iH^^b©FH$iJ^7 u-A££{f L7zl#, flu 

ief Hffl07 i^-^h^m Ltzum^ mmifr t <om 
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[0 0 14] »l^l-J:3^ibMi^!ffi^a©JE 

#7 ^- A©*i£ja«3ft£M£HJH-?£!E-r5 J: -5 L ■ 
fcr£lc&3„ 1 ^t£0iJT*{±. ±|Eraft«*y 

io iso, ajswMJB*- K-c»f^«ptt, #fh^>t 

^SHip 7 u- A -C £ ^ T-&ffl1- 3 * jy k° > * > £ 
^1-©«BU=>-K&*t£L-Cfc#, teli^FH^-f? 

[oo i5] smii 

£r, SflfeJi*— KT*S>fH~3„ * i — 7*/^- K 

^^^^^©fflTJl-P^L-Ci^^f^^ 
tt©5J9#x.Srm\ ±BEFH*JW7U-A©gfi»^ 

30 PW^tT9o 
[0016] 

© J; 9 ^Miimigfi^Jlia©TO^f& CTKf^- K 
Sr§3t)#^3^B&^{i^TV^3fcft, ^i23[^te 
©Si&^/6 5 #^ELTV^^^ti^^^, #«Si»iim36ai s ^^' 

t, f(|x-!) Tl^^«jLT#/cft!l©*li^ii^mtii 
<I RTiiftttBi: LTfc^, tU y T^ftfe©SJft 

40 ^fl|*fcttSJft^©«5feSt-±oT**3fRl^©^^ 

lo<^Sife^t^^T'^3f-*. ij|yXfi»©M?r 

T'#3 0 

[0 0 1 7] ^7c, fl!l^*»Pj©FH{H|tP7U— ASrSfS 
50 rtCiot, @f*ililt*)5V^H: 
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Mis Ltzm^mMmitmrnm-^ v 

[0018] 

immm ant *nw©-ntfiii:L-c, 

y *V^a«£St*ffli*-tMMaffi«:fT 5 #B*L 

a, lb, 2ah iEffli^^A^fltT, 

t*y^S**©»»IMfcl«M (£IT, SST^ 

3 (3a, 3b, 3c, 3d, ) 

HS 0 SST3a, 3bl±; gi&Ji 1 a <Z>* y \£*s99 
S^KPJHU SST3c, 3dl4, gift^ 2 a <D 
*y ^^94 5 ^fclflJJBLTI^S. fc*3, SSTt 

[0 0 19] S«iCf4, 5£&IBE£ 
jltl^Iiti (UiT, BSTtM.l (la, 1 

b, •••) ^ne^tt^i&fflHig^igHT'feoT, 1 

mcomMmimm^xmmmt Lxmm-rz-*x9m 

(WT, MS T kDfyJp) 2 (2 a, •••) 4. 

a, 4bi4, ^MtlMil, 2 ta{t^r«4<6H 

STK*5<tt^S STilili^Hfll, (« 
+ AO 6 ZfrLXftiotl. m^Lli, BSTlat 

s s t 3 b fi, mmmr$ 6 c z&m Lxmm-rzo ±ts 
*±, »aijfiasin]-jaiiS»^*S5^iB, tft^*yt 

^IlilOOmsffcD, #B STA»ff»-t-5-fe/U 
rtT'141 3*y7°, MSTiS^fiti^^tttl 2* 

•y^X'Ttnm&mzmz x e>t-, itc*?^^ 

[0 0 2 0] HI 2 14, ±|E&$lLAN:X*xATi£ffl£ 
14, J^yu-y K*'** h5Aaffi#SJBKt<9 3T'fjix 

7t 2471-249 7MH z 0> I SM^y K (2 6MH 
z) 7&fflV\ SM^yK7^^2MHzi 

m&mfc&to^'bm&m*. f 1 = 2472 + 21 (i 

= 0, 1 2) MH z £fc5„ gi&^l (la, 1 
b)., 2<h#SST3 (3a, 3b, 3c, 3d) (4, 

[0 0 2 1 ] [§] 3 14, n&ftO* 5/ \£>tf'<9 >(D-m 

%7fii- 0 *>ytr^?/<9>tt* £x (omMmmmw.^ 
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fBtt£*L"C^5 0 #£J&^{4 v S^#MSTtf>$§<£\ M 
STffl*yfy^7Vl l a~l 1 e©'5'*>©fl«r*ti» 

>1 1 a#iliR£*l-5£, J&i£&J§Mf4,. 1 0 0ms 
f0, f 11, f 7, f 12, f 9, fl, 

f o, <D\mx% i i*v7*-nnk L-c.asfc-t-s. # 

liill g iiS B S T ©1^, B S Tffi* •> 

* > i i f — 1 1 j ©fijixa* i o^Bff^(D*?*T-ji^i- 
5 0 #j;U4, i faswRSttafc, 

10 DRiijKjnjftftri, 1 0 0m sftll f 0, f 6, f 1 2, 
f 5, f4, •■, f 7, f 0,' Ol1f v i*?^^-?) 

[0 0 2 2] 04W\ 1*7^1 (10 0ms) 2 0 

t4, f£*©4S^®fa^fi.^C SMA^Sflfl T*# 3a# 

p£m$ (ru) , 2 2«, ±x<Dmmmimmmmz 
mm-rsmumi* (rn) , 2314 ii^s#ssT 

(WT, F H-M A C 7 i ^) 5^1 

20 m (rf) , 2 4f4, mmk*y-7*'<ibfc#><Dmm 

®« (RD) 2 4©4o©B*W«*fc5Ht5 0 

[0023] @ 5 (4, #4i«iaft^fira©aff t^ffl $ 

tL5a<t7i/-A7^— 7^ h 3 0$r^i- o 3 114 ft 

-KSrStf. 3 2(4, tP? JxtM'&yi'— J*k 
TC^B S T, MS T, S S T (D^itlt^7F-tmt%^\ 

30 yfp-^ (fc) m®x*hz> 0 ^ rrtf? r^.- 

iF^u-Aj {4, a.—lfT*— *©a&£ffll 
i^-AT-fo^, rsijp^u-Aj tt, ©Jfflllf^CO^ff 
llffll^H57l/- Atfcot, FH-MAC7V-A 
tt-€:«75-a-(f*)S 0 3 3I4^7KUX (DA) 
3 4 f4i£<t5cT Kl/^. ( S A) 31$, 3 5 }41f ft ( I ) 

mm, 3 6i*7\s~j*(Dm*)$:tiimi-z7^-j*f*y 

^->-^>^ (FCS) Wfc5. J«3 3, 3 4, 
3 5 0rtti: JtJ&1-3 C R C ^-^tfo 
[0 0 2 4] #@3££ife^fc5VMi4i-*SiiiifSSIit 

40 nji«flit^siit) asi36flii-5«-a«>'u-Att, ^hbm 

m&l^lERUWRU 2 1 kJt« LTT+^l:gV * 
fcfc, i*77°iHr B 1rtl:, iEf«RU2it*(iltl 

©a^I^U— AflS&gff £*b£o FH-MAC7 
ls-J*£Lft<Dt&(Dmffl7 1/-.M4, -a— if 7 
II, fJ^RU 2 1 tfi36«S*L5 Q 

[0 0 2 5] §614 H^Sife^B S T 1 <D«dt© 1 #J 
^^-f 0 BSTltt, T >7~f- 10U, W&fiRU 1 0 
2k, tiLANn>fD-7l03h M^fB^<y 
77 1 04^ ll§§(f^7 7 7l 0 5, *ytV^ 
50 ^^T 1 — 7*/H 0 ?j:k*<Df— ^*3iU<4^©7'o ^7 



11 

£!2tl!l"5ROMl 0 6 t, ^T^^^IO?^ C 
PU10 8t, 7 e D^7AjoJ;t/x-^^IEti1--5^fe 
©itEffiSIB 1 09^ tiLANnyF d-7110 
»I^7 7 7 11 1 «gfll^y7 7 1 1 
2£7}>ib«£H, 3^^^113iaoTWi^yF 

[0 0 2 6] 10 3tt, ftj 

114i, MA-CftlfPffil 17^ 
Wll8i:, 10 0ms^^ll9ti>f)i)SS 

±fi«y»u^* 1.1 4^fi, ftjwt saasu^ 1 1 

5£, SI^BST, MST, SST©fittlA\ 

v>sSift^fiB STtMSTOfBr^Sr^-ra^*ill6« 
BU-7-1 l 6#fE18:£;h,TiAS„ XfllAl 0 2fi, 
LAN = >hP-7 l 0 a^-PjOSfi^— ^SrlEWb, 

r ^xt- ioi^ Ltiigri 5 {cans -rs t 

*Si»Era5A»e>T>7 l -M 0 l^Lt§ilLfcI(|7 1/ 
-Afc£HL. liLAN3yhD-7l03(:f-^ 
£i£6„ ^GttSEBl 0 9 *»fe«E* 

WSft, IIifl^y77l0 4^I6LTftiLAN 

pyfc-7 i o 3{viH^HSo *t, gii-f'-^ft, 
IlLAN^y ha-y l 0 3^f?Sii^^:ii/<y7 7 1 

o 5 Lxi.mm.mm 1 o sMtii^ax*. ^ 

LANnyhP-71 10H, ^fo*y YV-t 5 k<D 

r$x-<Dy t —?<Dm$:mzfflffl-tz, h 7-* 5 

^©ji{Ix-^tt^i2l^y77 111, gftx-* 

ttt«a^<f7 7 1 1 2*«*lt, ±Eiiii o 

9l£AHtfj£il5o HLAN3yFp-7l03^f 
lLANpyhP-711011 CPU108^bOj| 
^Ciot, WtA^7 1 0 7&^LT±f2tl^El 

0 9 kT-fmrn-rZo 

[0 0 2 7] H7i±, ^«I«i^iifi^e (MST2i:S 
ST 3) <75fi|fijc<Dl^J^^i- 0 #^ttlSii^ii(t^fi, 
T^x-r-2 0 1 dr, IW2 0 2 t liLAN^y 

hP-7 2 0 3^ M^ft^^ v ? 7 2 0 4 i , 
{§^77720 5 ^ ROM2 0 6 t, *y* = rJ*^7,2 
0 7 k, CPU 2 0 8 i, ±fEtt=£g 2 0 9 t fefllric 
£*-L3 0 «|LAN3yhP- 7 2 0 3OMlt HI 6 
{^LfcH^SifeJSWftHIlL ANa V h o — 7 1 0 3 dr 

fsUHT-fc 19 , IWUPIff SSHiS'J^ 115, g J94^fl6K9J-7- 1 

i6, ^^fy^Mii 1 7, ms-tommuini i 

[0 0 2 8] ±fEMimi£j3'J^ 1 1 5 14, 
-TTOU^TfooT, MSTt LXffimLX^Z&Wim 
rfamtmm.iK (M S T £ f;: 14 B S T ) (D^ 

aa^JttfcflifflSfta. mm^^fh-mac 

7U-A££<gL7il$, :©7 1 ^igc 3 5 

*jxsf&j»ffi$R»su : 3 ! -^iii<75«y»fflsia&j^i 1 5t 



(7) W8-2 9 8 6 8 7 

12 

-a-) MSTH±iEmwSJte^^$fTT'ib^i-ss 

[0 0 2 9] S STtSJftJSt©R3WflftOJ: 5I-LT 

[0030] #ssnt &i&mk#mmvtm\zhz>k 

S*li»f>©FH-MAC7l/- 
10 A£Dg{f£fit^5o FH-MAC:7U-A£gjfT#, 

. j£*>fcl 00ms*-t'-^119£y-i?-;/KL, 
^*-f 5 >^^±12FH-MAC7 1/-A|^i$f 
So — -i-, gift^fcll^JfflLfcS ST{4, lOOmsgl: 
FH-MAC!7U-i»£g{t-f 5Ii:l:/i5„ FH-M 
AC7U-*£©]S]»a^fftT#fc»£-efc, #ST14 
giroi 00ms ^^-e^S-iv^TjaftSfcsjNyfcT^^tb 
f£fc«l£L< FH-MAC7U-A©gffi@K#glffi£ 

20 fflfcfcS^KIPljBttTfriWWrL-C, ±i£Lfc£rajai£ 

i^F h-mac y k (omfemmmzm. 

[0 0 3 1 ] #3B93-m, ±SfiLfcSfflr»afe**3Et J: 

5 F H-MA C 7 A £ <0ja&»HJW4:MJ&$lffl»& 
LTt PH-MAC^-A^ESi-^! T£ft/!)>o7i 

§^^^v(^otl 00msSI.:FH-MAC7I/ 
30 [00 3 2] 0 8tt. @^Sfl&^S:^tf##£llii(g^B 

m^mm±, smwrnrntt 1 1 6^ii:j:oti/i 

.5 (^7y7"300) 1 tU ^MWIH 

i»iim^li»iBSTi:L-C©fij^S:«ai-5 ^ y? 
3 0 1) 0 H^i54*LfcFH-MAC7 

ajsttttasj^i i 64s, rB statist© s 

STJ tfflg (BST^lz-^-K) ftTl* 

40 ^roMiim^Sfi s s t k Ltroi^^li 

-T3 U777"3 12), 

[0 0 3 3] S^UKSU^dSMST (-vxfim) <£>tt 
m l-fo^B#, FH-MAC7U-A 

£gff1-5<!: (^777 f 3 0 2) , :<DFH-MAC7 

w-A<Djjtm7c£¥)j;r-r5 U777303) „ fh- 

MAC^ l/-A(Diifl7C7j5B S TCD^-a-tt, Sif7 U— 

AOlWWtttMUSiB^ S ^©iBIWffifRfiSS'J^ 115^ 
JfctfcL (^7^73 0 6) , — SLTl^ixfig^lilK 
SIJT- 1 1 6 Sr TB S TfHTW S S TJ CD^flKl^JE-f 
50 5 (^7^73 0 7) □ ^-it^m-a-fi, MSTt.LT 
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sT-efti/^ (ftfe^MST^-a-) , ^{tyu-j^o 

1165r rMSTWigT^S STJ (O^UK'tLlLt Z> 
0 5) o 

[0 0 3 4] %mfcWSHS\*# rM S TfiTO S S 
Tj ttffi (MST^U-^-K) £fc£R#, FH- 
MAC7 U-A5rg(S-t"-5 t (^T5//3 0 8) , 
FH-MAC7 U—AOiHltx^J^L (^7^7*3 0 
9) , F H— MAC7 U-A^ii{f7C^B STCO^r-g-, 

1 1 5 bZttm^ (XTy73 1 0) , -&LTV\fUf 
SMMf 1 161: rB STfiT©S STJ 
ttWCJEI"* (*5>7*3 l l) 0 ^-Soi^li, M 

STkLXtoWlft&ffl&irZ. FH-MAC7 1/-A© 

ffinm^k&tt<DU'mmm\T 1 1 5t^-g© 
i^ffiwsj^i 1 6Ksnei±fc<, msti 

[0 0 3 5] B9I4, MSTt L-C«SILT^5»«I«i 
HiH&3£B 2 c ftOMST2bi>bfl)FH-MAC 
7^A^f|Lf:i^OH^^f 0 F H— MA C 7 

u- Ao^jM attsu^ t g ^ (-t&£ * fix v ^ sj^hs 

fMfcB'J^l 1 5 ftLTV^tf (^7y7 , 3 0 4O 

*U&B*#Y e s , &S!jMM£lg2 c [2, 

S T 2 b <7)f fSTJ-foS S S T : 3gt LT^I"* 
(*^y7*3 0 5) „ 

[0036] 01 Ofi, MST2 d<D±jU4 f rtfcfifcfi- 
L, MST2dOf(8Ti:fc5SST3has, i©MS 
T2ei»bflFH-MAC7U-A4$jBLfci^ (* 
7->/3 0 SfW^WNoWi^) (DmtZ^iTo 
SST3h<2, SH Lfc F H-MA C 7 

smm^m'mm^ mst 2 d©*yt° >^^-r s > 

[0 0 3 7| 011ft, BST1 cC9-t;U4 hfl£{ftfi 
L, B S T 1 c OWFKfcS SST3 ii\ MS T 2 
f i^©FH-MAC7 U-A£g{f Lfc4§£ (^7y. 
73 1 2) ©ttflsSr^-fr. SST3 i!4, SiftLfcFH 

-MAc^u-^rosy^ffiaajsij^t-^iifiit-, bst 

[0038] 01 212, BST1 d<D±Jl>4 j rtdffifi 
L, B S T 1 d (DfHTt-foS S S T 3 j i\ iOB S 
Tl eOHIft LfcFH— MAC7U'— .A&SfeLfc*^ 

(^7'>73 12) <D®ft &7F-f B Z.(DM&h. SST 
3 j 12, BST1 ei>?)OFH-MAC7U-A©SJ» 

WttttBiJ^-KStHflUi:, BSTi d^-yfy^;?^^; 
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[0 0 3 9]. 01 312, MST2g^, MST 2 g(D-fe 
>4m«IUMST2 gOfllWofcSST. 
3k#, IfllfeiBSTl f A»bOFH- MAG7 U ■ 
-A££ftLfc»£ U7y7 t 3 0 9 ; CW^3Ye 
s ©IbflFSr^i". S S T 3 k »2, M S T 2 g <fc 

0 fci^HgTEgSrkoB ST©*y fy^^-T S^fc: 
RJMU BJBttMWW** -rBSTffiHTOSSTj 

units U7-y7 a 3 0 7) 0 *tt'*-eaafijst l 

Tg]f£LTW::MST2 gfc, SST3ki», 
10 rBSTf«T©SSTj «tffil:45-(^7 l y7 , 3 0 
7) o 

[0040] *r»* y M7-^ i^SNK^^ejESJfijii 

fl»^i5lll MSTJ: *> 

i&^B ST2HIft$*-t:fc£, B ST-feyUrtJ^lbLfc 
^•g-fl, S S T-SfcttMS T k LT»f£*0#»«*|aS 
ffi3feS©iSv^BST©MT»-AS«t5^{H#L 

[004 1] 01 412, Sitt^i LTftfELTlVfcB S 
T^7c(2MS T;S S , ||*7 & 5 V ^2^S4fePt^©®H 
-em«Lfc»^©S S Tib^Sr^o ©{^©Sife^ 

-ix^jfex.st, ^ti^x±mmmm<D±jufH\-h^> 

L, FH-MAC7l/-^Oli^TOt5„ S 
30 S T 3 q ^ftlOI^M S T 2 h \Z.ty 9 #*? I? , F H-MA 

C7 is-j±(Dmmzffli£Ltzk-fz>k. ^.n^mLtz 

ftfe©SST3n, 3.piS, MST 2h iPJWLTJSSt* 
*y tV^StfTl^ MST (2h) CfBtCfeSSS 

Tt L-c»^i-5. ©sstj msmt. 

#fL7i 0 9I^L7ci?/UCDM^^oT, (51 

JlWIllttWMSTaTi^ fef2SS 
T^Bt-M5 0 

40 [0 0 4 2] 0 1 5 {2, MST(Di=ip|Tt-fe5S ST 
BSmSHS $iLfcFH-MAC7V-^SrS(t 
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